Curcumin potentiates the antitumor activity of Paclitaxel in rat glioma C6 cells.
Glioma is the most common primary cancer in central nervous system, especially in brain. Paclitaxel (PTX) is a microtubule stabilizing agent with anticancer potential, but its clinical application to brain tumours is limited by drug resistance, side effects, and lower brain penetration. Herein we explored the in vitro effects, in glioma C6 cells, of the combination of PTX with curcumin, a natural compound with chemotherapeutic activity, in order to improve cytotoxic effects and overcome PTX limitations. Our data confirmed PTX antiproliferative activity that was improved by curcumin. These effects were confirmed by clonogenic assay and G0/G1 cell cycle arrest. PTX significantly promoted generation of intracellular reactive species (RS), while curcumin did not affect RS production; the combination of the two drugs resulted in a slight but significant increase in RS levels. Furthermore, we found a constitutive activation of NF-κB in C6 cell line that was inhibited by PTX and curcumin. Interestingly, combination of the drugs totally inhibited NF-κB nuclear translocation and reduced IκB phosphorylation. Our results also supported the involvement of p53-p21 axis in the anticancer effects of curcumin and PTX. The combination of the two drugs further increased p53 and p21 levels enhancing the antiproliferative effects. Furthermore, PTX plus curcumin most impressively activated caspase-3, effector of apoptosis pathways, and reduced the expression of the anti-apoptotic protein Bcl-2. In conclusion, our findings demonstrated that combination of PTX and curcumin exerts a potentiated anti-glioma efficacy in vitro that may help in reducing dosage and/or minimizing side effects of cytotoxic therapy.